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BASIC— ABSTRACT : 

A tyre has many lands on the tread surface bound by 
circumferential grooves and lateral grooves. 

The grooves bounding the land are covered with a surface 
layer (1) having high self -cleaning property, partially or 
entirely along the groove's bottom and walls. 

Also claimed are: 

(a) the entire tread surface covered with the surface layer 

(1) ; 

(b) the ratio tc < 0 . 1 . tg; 

(c) the contact angle ? of the water drop on the surface 
layer (1) is more than 5 ? larger than that on the tread's 
inside layer (3); and 

(d) the surface layer (1) is made of a rubber mixed with fine 
grain of a fluorine-based resin or added with silica. 

tc, tg = thicknesses of the surface layer (1) and the tread 

(2) , respectively, 

USE - Used as a pneumatic tyre. 

ADVANTAGE - Water drainage capability along contacting 
surface of the tyre is improved, enabling stable high speed 
running even in rain. 

CHOSEN— DRAWING : Dwg .2/4 

TITLE-TERMS: PNEUMATIC TYRE USEFUL IMPROVE WATER DRAIN 

PROPERTIES COMPRISE LAND TREAD SURFACE 
BOUND CIRCUMFERENCE LATERAL GROOVE LAYER 
HIGH SPEED RUN 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]The place which is about to aim at realization of a stably travel has this 
invention by discharging efficiently the water which exists in the sidewall of the tire at the time 
of rainy weather high speed operation especially about the pneumatic tire for vehicles. 
Suppose that the character which discharges efficiently the water which exists in sidewall is 
displayed here below "self-cleaning nature." 
[0002] 

[Description of the Prior Art]lt is in the tendency to point to highly efficient-ization also in a 
passenger-car tire with highly-efficient-izing of vehicles in recent years, and in order to obtain 
the big rigidity at the time of revolution of vehicles, etc. especially, a tire with small oblateness 
is becoming in use. 

[0003]By the way, with such a tire of low oblateness, since grounding width became large, the 
wastewater nature in the sidewall of the tire at the time of a rainy weather run fell, and there 
was disadvantage which becomes easy to cause what is called hydroplaning. 
[0004]ln order to aim at improvement in the critical speed which causes hydroplaning, various 
devices had been conventionally added to the arrangement of the slot formed in a tread 
surface, but the actual condition was there being the following inconvenience and groping for 
effective means. 

[0005]Namely, since the groove arrangement formed in a tread surface has the same meaning 
as the gestalt which divides a land part in a tread part, When different groove arrangement 
from groove arrangement advantageous to the improvement of the case where he does not 
want to change rigid distribution of a land part from the field of other performances, or 
wastewater nature is desired etc., It may be unable to opt for groove arrangement only for the 
purpose of the improvement of wastewater nature, and the limit was shown also in aiming at 
the improvement of the wastewater nature at the time of high speed operation only by groove 
arrangement. 
[0006] 

[Problem(s) to be Solved by the lnvention]The purpose of this invention does not take into 
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consideration the groove arrangement in a tread part, but especially ** can also aim at the 
improvement of wastewater nature, and is in the place which proposes the pneumatic tire 
which can raise the design flexibility of groove arrangement by this. 
[0007] 

[Means for Solving the Problem]ln a pneumatic tire which has two or more land parts to which 
section forming of this invention was carried out by slot on the surface of a tire tread part, a slot 
which carries out section forming of the land part is a pneumatic tire of that groove bottom and 
a groove face characterized by having a high surface layer of self-cleaning nature in the whole 
region in part at least. 

[0008]ln a pneumatic tire which has two or more land parts by which section forming was 
carried out in a slot on the surface of a tire tread part, this invention is a pneumatic tire having 
a high surface layer of self-cleaning nature throughout a tread surface. 
[0009]a high surface layer of self-cleaning nature -- the thickness (t ). In a case where should 

o 

satisfy t <0.1 and t and self-cleaning nature is displayed in an angle of contact of this surface 

C \j 

layer and waterdrop to make when thickness of a tread is made into (t G ), A difference of a 

surface layer of this self-cleaning nature and a tread internal layer shall have 5 times or more 
by this angle of contact. 

[001 0]A high surface layer of self-cleaning nature suits in favor [ a thing which consists of a 
rubber layer which made particles of fluorine system resin intermingled, or a thing which 
becomes this from a rubber layer which made a silicon oxide (silica) intermingled ] of this 
invention. 
[0011] 

[Embodiment of the lnvention]ln order to raise the generating critical speed of hydroplaning 
generated in the high speed operation in the state where water exists in a road surface, the 
time of rainy weather, etc., What is necessary is just to make the water which exists in the part 
discharge quickly outside sidewall so that the water screen may not be formed in the sidewall 
of a tire, and it becomes advantageous to heighten the drain capacity of the slot established in 
the tread part for that purpose. 

[0012]As the technique of heightening the drain capacity of a slot, the resistance to the stream 
of a slot influences greatly besides the arrangement of a slot, or shape. For this reason, the 
groove bottom of the slot which forms a land part that resistance to a stream should be made 
small in a tread part in this invention, and that energy loss should be reduced, A surface layer 
with **** (water-repellency) nature high throughout the tread surface containing a groove face 
or them, That is, as the high surface layer of self-cleaning nature is formed, even if the water 
screen is formed in sidewall according to this, it is promptly discharged out of sidewall, 
therefore the generating critical speed of hydroplaning improves. 

[0013]When self-cleaning nature was high and it runs a mud swamp, even if mud adheres to 
the slot on the tread part, there is an advantage by which the omission are promoted easily. 
[0014]Although the high surface layer of self-cleaning nature uses the rubber layer which made 
the particles of fluorine system resin intermingled in this invention, as fluorine system resin -- 
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PTFE (polytetrafluoroethylene) and HFTMS (heptadeca full FUORO decyltrimetoxysilane) etc. 
-- particles can be used. 

[0015]The size of the particles of fluorine system resin is good to use an about 4-15- 
micrometer thing from dispersibility when it mixes in rubber, and since the content fully 
demonstrates the **** (**) water effect, it is good to consider it as about 20 % of the weight to a 
rubber composition. As rubber used for a surface layer, crude rubber, SBR (styrene swine gin 
rubber), or its rubber to mix can be used. 

[001 6]lf it is considered as the high surface layer of self-cleaning nature, in addition although 
the thing which made silicone rubber intermingled is also applicable, problems, like that 
silicone rubber is inferior to a mechanical strength, especially tensile strength and diene 
system rubber and silicone rubber cannot carry out covulcanization become. Silica with big 
adsorption power with fluorine system material in the thing which made the above-mentioned 
fluorine system resin intermingled (silicon oxide) Rubber and fluorine system resin are firmly 
combinable via fluorine system resin, silica, and also a silane coupling agent by using together. 

[0017]ln the pneumatic tire which becomes a tread pattern as shown in drawing 1 which has 
the land part r which carried out section forming by the slot S, the example at the time of 
forming the high surface layer of self-cleaning nature throughout the surface of a tread is 
shown in drawing 2. 

[0018]Here, the rubber layer of self-cleaning nature with one [ high ] in a figure, a tread rubber 
layer usual in 2, and 3 are belt layers. Since slack thickness of enough should just be in this 
invention to cover a groove face and a fillet section, The rubber layer 1 is the thickness, (t ) It 

carries out and is the thickness of the tread rubber layer 2. (t G ) When it carries out, it becomes 

a 0.5 - 1 .0 mm grade in the pneumatic tire for the good usual passenger cars to consider it as 
t c <0.1 t Q . It is related with the characteristic of the rubber layer 1, and is ******. (water- 

repellency) Angle of contact alpha with waterdrop [ in / for self-cleaning nature / the surface of 
the rubber layer 1 ] (refer to drawing 2 ) to make in order to improve a sex It is preferred that a 
difference with the tread rubber layer 2 especially considers it as a not less than 5-degree thing 
when it displays, More than 110** has a preferred angle of contact in 1 h of rubber layers. 
[001 9]l nitial performance is held until the life of a tire comes about the fang furrow part which 
reduces the surface layer about the self-cleaning performance on the surface of a land part in 
the case where it provides throughout a tread, by wear accompanying the increase in mileage. 
[0020] 

[Example]Studless tire which becomes the structure shown in the tire for passenger cars and 
drawing 3 of a pattern as shown in drawing 1 which has a surface layer with a thickness of 1 
mm which becomes combination as shown in Table 1 (it is the same as the tread rubber in the 
usual tire except a surface layer) It manufactures, respectively, Equip the domestic passenger 
car of the rear-drive form that displacement is set to 2500 cc about the tire for passenger cars, 
and it investigates under comparison with the tire which it does not have a surface layer for the 
critical speed of hydroplaning at these vehicles on the examination way whose depth of water 
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is 10 mm by carrying out binary-name entrainment, and also [ all ] becomes the same 
structure, The domestic passenger car of the front-wheel drive form that ******** is set to 2000 
cc was equipped about the studless tire, and it investigated, respectively under comparison 
with the tire (with no surface layer) of the structure which binary-name entrainment is carried 
out and shows the brake stopping distance from 40 km/h in the -2 ** Hikami road surface in 
these vehicles at drawing 4. The result is combined with Table 1 and shown. 
[0021] 
[Table 1] 
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[0022]ln the pneumatic tire which follows this invention so that more clearly than Table 1 , 
Since the water which exists in the sidewall of a tire can be discharged efficiently, it is the 
critical speed of hydroplaning. (HP. critical speed) It was checked that improving by about 2-3 
km/h as compared with the conventional thing is shortened by about 5 m about a brake 
stopping distance again. 

[0023]ln application to the studless tire which becomes structure as especially shown in 
drawing 3, even if a tread part is worn out with increase of mileage and the surface layer is 
lost, since the surface layer in a siping wall is held as it is, it can maintain self-cleaning nature 
good till the last stage of the life of a tire. 

[0024]Mechanical strengths of rubber which made fluororesin intermingled, such as a 100 % 
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modulus, are improving so that more clearly than Table 1. Although soft rubber usually like 

firing rubber is used in such a studless tire, if structure like drawing 3 is used, the intensity of 

the small block divided by siping can be raised, and reduction of the crawler bearing area 

accompanying the partial relief of a block surface can be suppressed. 

[0025]Since siping can be made denser and can be provided, the traveling performance 

(Hikami friction performance) in the Hikami road surface by siping can be raised further. 

[0026] 

[Effect of the lnvention]According to this invention, irrespective of the pattern and the shape of 
a quirk of a land part, it is possible to heighten the drain capacity in the sidewall of a tire, and 
high speed operation stable in case of rainy weather can be performed. 

[Translation done.] 
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